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AN 2000242567 MEDLINE 
DN PubMed ID: 10780267 

TI Three and four dimensional -quantitative structure 

activity relationship (3D/4D-QSAR) analyses of CYP2D6 
inhibitors. 

AU Ekins S; Bravi G; Binkley S; Gillespie J S; Ring B J; Wikel J H; 
Wrighton S A 

CS Department of Drug Disposition, Lilly Research Laboratories, Eli Lilly and 
Co., Lilly Corporate Center, Indianapolis, IN 46285, USA. 

SO Pharmacogenetics, (1999 Aug) 9 (4) 477-89. 
Journal code: 9211735. ISSN : 0960-314X. 

CY ENGLAND: United Kingdom 

DT Journal; Article; (JOURNAL ARTICLE) 
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FS Priority Journals 

EM 200005 

ED Entered STN: 20000525 

Last Updated on STN: 20000525 
Entered Medline: 20000512 

AB Three- and four -dimensional quantitative structure 

activity relationship (3D/4D-QSAR) pharmacophore models of competitive 
inhibitors of CYP2D6 were constructed using data from our 
laboratory or the literature. The 3D-QSAR pharmacophore models of the 
common structural features of CYP2D6 inhibitors were built using 
the program Catalyst (Molecular Simulations, San Diego, CA, USA) . These 
3D-QSAR models were compared with 3D and 4D-QSAR partial least squares 
(PLS) models which were constructed using molecular surface-weighted 
holistic invariant molecular (MS-WHIM) descriptors of size and shape of 
inhibitors. The first Catalyst model was generated from multiple 
conformers of competitive inhibitors (n = 2 0) of CYP2D6 mediated 
bufurolol 1 ' -hydroxylation. This model demonstrated a correlation of 
observed and predicted Ki (apparent) values of r = 0 . 75 . A second 
Catalyst model was constructed from literature derived Ki (apparent) 



values (n = 31) for the inhibition of CYP2D6 . This model 

provided a correlation of observed and predicted inhibition for 

CYP2D6 of r = 0.91. Both Catalyst Ki pharmacophores were then 

validated by predicting the Ki (apparent) of a test set of known 

CYP2D6 inhibitors (n = 15) . Ten out of 15 of these Ki (apparent) 

values were predicted to be within one log residual of the observed value 

using our CYP2D6 inhibitor model, while the literature model 

predicted nine out of 15 values. Similarly, 3D- and 4D-QSARs derived from 

PLS MS-WHIM for our dataset yielded predictable models as assessed using 

cross-validation. The corresponding cross -validated PLS MS-WHIM model for 

the literature dataset yielded a comparable 3D-QSAR and improved 4D-QSAR 

value. Such computational models will aid in future prediction of 

drug-drug interactions. 
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TI Three and four dimensional -quantitative structure 

activity relationship (3D/4D-QSAR) analyses of CYP2D6 
inhibitors. 

AU Ekins, Sean; Bravi, Gianpaolo; Binkley, Shelly; Gillespie, 

Jennifer S.; Ring, Barbara J.; Wikel, James H.; Wrighton, Steven A. 
[Reprint author] 

CS Department of Drug Disposition, Lilly Research Laboratories, Lilly 
Corporate Center, Eli Lilly and Co., Indianapolis, IN, 46285, USA 

SO Pharmacogenetics, (Aug., 1999) Vol. 9, No. 4, pp. 477-489. print. 
ISSN: 0960-314X. 

DT Article 

LA English 

ED Entered STN: 26 Oct 1999 

Last Updated on STN: 26 Oct 1999 

AB Three- and four-dimensional quantitative structure 

activity relationship (3D/4D-QSAR) pharmacophore models of competitive 
inhibitors of CYP2D6 were constructed using data from our 
laboratory or the literature. The 3D-QSAR pharmacophore models of the 
common structural features of CYP2D6 inhibitors were built using 
the program Catalyst (R) (Molecular Simulations, San Diego, CA, USA). 
These 3D-QSAR models were compared with 3D and 4D-QSAR partial least 
squares (PLS) models which were constructed using molecular 
surface-weighted holistic invariant molecular (MS-WHIM) descriptors of 
size and shape of inhibitors. The first Catalyst (R) model was generated 
from multiple conformers of competitive inhibitors (n = 20) of 
CYP2D6 mediated bufurolol 1 ' -hydroxy lat ion . This model 

demonstrated a correlation of observed and predicted Ki (apparent) values 
of r = 0.75. A second Catalyst (R) model was constructed from literature 
derived Ki (apparent) values (n = 31) for the inhibition of CYP2D6 

This model provided a correlation of observed and predicted inhibition 
for CYP2D6 of r = 0.91. Both Catalyst (R) Ki pharmacophores were 
then validated by predicting the Ki (apparent) of a test set of known 
CYP2D6 inhibitors (n = 15) . Ten out of 15 of these Ki (apparent) 
values were predicted to be within one log residual of the observed value 
using our CYP2D6 inhibitor model, while the literature model 
predicted nine out of 15 values. Similarly, 3D- and 4D-QSARs derived from 
PLS MS-WHIM for our dataset yielded predictable models as assessed using 
cross-validation. The corresponding cross-validated PLS MS-WHIM model for 
the literature dataset yielded a comparable 3D-QSAR and improved 4D-QSAR 
value. Such computational models will aid in future prediction of 
drug-drug interactions . 
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